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DETAILED ACTION 



Claim Rejections - 35 USC § 112 



1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 3 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. Referring to claim 3, there is insufficient antecedent basis for limitations "the fluid". 



2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
(e) the invention was described in- 

(1) an application for patent, published under section 122(b), by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty defined in 
section 351(a) shall have the effect under this subsection of a national application published under section 122(b) 
only if the international application designating the United States was published under Article 21(2)(a) of such 
treaty in the English language; or 

(2) a patent granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that a patent shall not be deemed filed in the United States for the purposes of this 
subsection based on the filing of an international application filed under the treaty defined in section 351(a). 

Claim 1 is rejected under 35 U.S.C. 102(e) as being anticipated by Kawaguchi et al. US 
Patent No. 6,1 12,806. Referring to claim 1, Kawaguchi discloses a heat exchanger using drag 
reducing fluid that comprises a surfactant solution 7 (see figure 1 and col. 3 lines 1-5) flowing 
through the heat exchanger 1 (see figure 1 and col. 2 lines 65-67), which surfactant 7 reduces 
fluid drag (col. 3 lines 54-59), but not necessarily within the heat exchanger 1 (col. 3 lines 64-67 
and col. 4 lines 1-7), the surfactant solution 7 characterized by an optimized recovery time as 
defined by ability of the surfactant solution 7 to rebuild molecular or micellar-structure after 



Claim Rejections - 35 USC § 102 



Application/Control Number: 09/786, 1 40 Page 3 

Art Unit: 3743 

disruption of the molecular or micellar-structure (col. 4 lines 25-5); and a fluid degradation 
device 5 (see figure 1 and col. 3 lines 13-17) to create temporary fluid degradation in the heat 
exchanger Ito break or disrupt the molecular or micellar-structure in the surfactant solution 7 by 
high local shear stresses so that heat transfer rate of the surfactant solution 7 is increased in the 
heat exchanger 1 (see figure 1 and col. 3 lines 64-67 and col. 4 lines 1-8) for a predetermined 
distance or time downstream from the degradation device 5, during which recovery time of the 
molecular or micellar-structures are being rebuilt, subsequent to which full drag and heat transfer 
reductions are again achieved (see figure 1 and col. 4 lines 25-35), whereby heat exchanger 
efficiency is recovered to an original level obtained without surfactant 7 to achieve overall 
energy savings in the hydronic system (col. 4 lines 14-49). 

Referring to claim 2, Kawaguchi discloses a heat exchanger using drag-reducing fluid 
that comprises providing a surfactant solution 7 (see figure 1 and col. 3 lines 1-5) as a heat 
exchanging fluid in a heat exchanger 1 (see figure 1 and col. 2 lines 65-67), included within the 
hydronic system, which surfactant solution 7 reduces fluid drag within hydronic system (col. 3 
lines 50-59), the surfactant solution 7 characterized by a predetermined recovery time as defined 
by ability of the surfactant solution 7 to rebuild molecular or micellar-structures after disruption 
of the molecular or micellar-structures (col. 4 lines 25-35); and disturbing flow in the heat 
exchanger 1 to break or disrupt the molecular or micellar-structures in the surfactant solution 7 
by high local shear stresses so that heat transfer rate of the surfactant solution is returned to a 
level approximating heat transfer rate of the heat exchanging fluid without the surfactant 7 added 
for a predetermined distance downstream from the disturbance during recovery time during 
which the molecular or micellar-structure are being built (col. 4 lines 15-49). 
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Referring to claim 3, Kawaguchi discloses a heat exchanger using drag-reducing fluid 
that comprises providing a degrading device 5 (see figure 1 and col. 3 lines 13-17) which 
degrades the fluid with minimum pressure drop; creating temporary degradation of a circulating 
fluid (col. 4 lines 25-35); and conditioning of the drag reducing fluid properties relevant for 
degradation and recovery. 

Referring to claim 4, Kawaguchi discloses a heat exchanger using drag-reducing fluid 
that comprises a thermal transport fluid and a surfactant additive (see figure 1 and col. 3 lines 1- 
5) capable of withstanding stress in all pipes and fittings of a circulation system and providing 
asymptotic drag reduction in straight pipes (col. 3 lines 50-59), and some drag reduction in 
fittings, whereas in a heat exchanger 1 (see figure 1 and col. 2 lines 65-67) in which the fluid is 
degraded by a degrading device 5 (see figure 1 and col. 3 lines 13-17), the drag and heat transfer 
reductions are temporarily substantially eliminated (col. 4 lines 25-35), the fluid remaining 
substantially degraded during its residence in the heat exchanger 1 after which recovery occurs 
quickly after the fluid exits from the heat exchanger 1 (col. 4 lines 25-35). 

Referring to claim 5, Kawaguchi shows that fluid and surfactant in combination (col. 2 
lines 65-67 and col. 3 lines 1-5) are characterized by a drag reduction recovery having a long 
dead time at substantially reduced drag reduction and a fast recovery to a substantially 
undegraded drag reduction level (col. 4 lines 25-35). 

Referring to claim 6, Kawaguchi discloses a heat exchanger using drag-reducing fluid 
that comprises a thermal transport fluid and a surfactant additive (see figure 1 and col. 3 lines 1- 
5) having when added to the thermal transport fluid, a substantial independence of drag reducing 
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ability, and recovery properties as a function of temperature (see figures 1 and 2 and col. 1 lines 
55-60). 

Referring to claim 7, Kawaguchi shows that surfactant additive 7 comprises a mixture of 
surfactants with opposing effects of temperature on drag-reducing ability degradation, and 
recovery time (col. 1 lines 55-60). 

Referring to claim 9, Kawaguchi discloses a heat exchanger using drag-reducing fluid 
that comprises a first heat exchanging fluid path 3 (see figure 1 and col. 3 lines 5-1 5); a second 
heat exchanging fluid paths 4 (see figure 1 and col. 3 lines 5-15), wherein at least one of the first 
and second heat exchanging fluid paths 3 and 4 further comprises a dedicated degrading device 5 
(see figure 1 and col. 3 lines 12-17) disposed therein; and a heat exchanging fluid 7 (see figure 1 
and col. 2 lines 65-67 and col. 3 lines 1-10) with a temporarily degradable drag reducing 
surfactant additive disposed in the corresponding heat exchanging fluid path. 

Referring to claim 10, Kawaguchi shows that the dedicated device 5 is used exclusively 
for degrading a heat exchanging fluid flowing through the heat exchanger 1 . 

Referring to claim 14, Kawaguchi shows that the dedicated degrading device 5 (see 
figure 1 and col. 3 lines 12-17) is disposed at or near an inlet the corresponding heat exchanging 
fluid path. 

Referring to claim 17, Kawaguchi discloses a first heat exchanging fluid path (see figure 
1 and col. 2 lines 65-67); a second heat exchanging fluid path (see figure 1 and col. 2 lines 65- 
67), wherein at least a corresponding one of the first and second heat exchanging fluid paths 
further comprises a conventional hydraulic component (see col. 1 lines 15-25) normally found in 
a circulation system, which hydraulic component is disposed upstream and in proximity to the 
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corresponding heat exchanging fluid path; and a heat exchanging fluid with a temporarily 
degradable drag reducing surfactant additive (see col. 2 lines 65-67 and col. 3 lines 1-10) 
disposed in the corresponding heat exchanger fluid path. 

Referring to claim 1 8, Kawaguchi discloses a conditioning the drag reducing fluid 
properties of the drag reducing surfactant (see col. 2 lines 65-67 and col. 3 lines 1-10); providing 
a degrading device (see figure 1 and col. 3 lines 10-20) which degrades the fluid with minimum 
pressure drop; creating an initial temporary degradation of a circulating fluid in a flow of fluid in 
the heat exchanger; and after the fluid is initially degraded, creating additional disturbances in 
the flow to prevent recovery of the fluid. 

Referring to claim 23, Kawaguchi comprises maintaining flow rate of the heat exchanger 
fluid in the hydronic system, while flow rate of the heat exchanging fluid in the heat exchanger is 
increased in the heat exchanger through the addition of a secondary pump (see col. 1 lines 15-25) 
located in parallel with the heat exchanger and connected to the inlet and outlet of the heat 
exchanger. 

Referring to claim 24, Kawaguchi discloses a base component; and a surfactant having 
drag-reducing, fluid degradation, and fluid recovery properties which are substantially 
independent of temperature when combined with the base component (see col.2 lines 65-67 and 
col. 3 lines 1-10). 

Referring to claim 25, Kawaguchi discloses a heat exchanger using drag-reducing fluid 
that comprises providing a flow of the fluid; providing a degrading device in the flow to degrade 
the drag reducing properties of the fluid (se col. 3 lines 10-20), creating a pressure drop across 
the degrading device (see figure 1); and measuring the pressure drop as an indicator of resistance 
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to degradation of the drag reducing properties in the fluid, as well as indicator of the degradation 
work imposed on the fluid. 

Referring to claim 26, Kawaguchi discloses a heat exchanger using drag-reducing fluid 
that comprises providing a flow of fluid 7 (see figure 1 and col. 2 lines 65-67 and col. 3 lines 1- 
10); providing a degrading device 5 (see figure 1 col. 3 lines 12-17) in the flow to degrade the 
drag reducing properties of the fluid, creating a pressure drop across the degrading device 5; and 
providing a predetermined amount of time after degradation of the drag reducing properties of 
the fluid to allow recovery of the fluid without additional degradation work being performed, the 
predetermined amount of time being independent of velocity of the fluid (see figure 1 and col. 4 
lines 25-35). 

Referring to claim 27, Kawaguchi discloses a heat exchanger using drag-reducing fluid 
that comprises adding a surfactant to the heat transport fluid 7 (see figure 1 and col. 2 lines 65-67 
and col. 3 lines 1-10) to reduce drag in the hydronic system; providing a flow of the heat 
transport fluid 7 and the surfactant through the heat exchanger 1 (see figure 1 and col. 2 lines 65) 
at an increased rate over the nominal design limits (see figure 1, col. 3 lines 64-67 and col. 4 
lines 1-8); and providing a degrading device 5 (see figure 1 col. 3 lines 12-17) in the flow in the 
heat exchanger 1 to degrade the drag reducing properties of the surfactant in order to increase the 
heat transfer rate of the heat transport fluid in the heat exchanger. 
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Claim Rejections - 35 USC § 103 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 



such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



Claims 11, 12, 13,15, 19, 20, 21, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over combined teachings of Kawaguchi et al. US Patent No. 6,1 12,806 and Brown 
US Patent No. 4,702,312. 

Referring to claim 1 1, Kawaguchi discloses the applicant's invention as claimed with the 
exception of providing a degrading device that imposes a flow disturbance or shear stress 
uniformly across a across section of the corresponding heat exchanging fluid path in which the 
dedicated degrading device is disposed. 

Brown discloses a thin rod packing for heat exchangers that does provide a degrading 
device that imposes a flow disturbance or shear stress uniformly across a across section of the 
corresponding heat exchanging fluid path in which the dedicated degrading device is disposed 
(see figure la). Therefore it would be obvious to modify Kawaguchi' s invention by providing a 
degrading device that imposes a flow disturbance or shear stress uniformly across a across 
section of the corresponding heat exchanging fluid path in which the dedicated degrading device 
is disposed in order to provide better heat transfer. 

Referring to claim 12, Kawaguchi discloses the applicant's invention as claimed with the 
exception of providing a degrading device that exposes every surfactant particle flowing in the 
corresponding heat exchanging fluid path to at least a supercritical stress. 
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Brown discloses a thin rod packing for heat exchangers that does provide a degrading 
device that exposes every surfactant particle flowing in the corresponding heat exchanging fluid 
path to at least a supercritical stress (see figure la). Therefore it would be obvious to modify 
Kawaguchi's invention by providing a degrading device that exposes every surfactant particle 
flowing in the corresponding heat exchanging fluid path to at least a supercritical stress in order 
to provide better heat transfer. 

Referring to claim 13, Kawaguchi discloses the applicant's invention as claimed with the 
exception of providing a degrading device that is not significantly higher than the supercritical 
stress so that the flow energy needed for degradation is minimized. 

Brown discloses a thin rod packing for heat exchangers that does provide a degrading 
device that is not significantly higher than the supercritical stress so that the flow energy needed 
for degradation is minimized (see figure la). Therefore it would be obvious to modify 
Kawaguchi's invention by providing a degrading device that is not significantly higher than the 
supercritical stress so that the flow energy needed for degradation is minimized in order to 
provide a better heat transfer. 

Referring to claim 15, Kawaguchi discloses the applicant's invention as claimed with the 
exception of providing a degrading device that comprises a wire mesh disposed across the 
corresponding heat exchanging fluid path. 

Brown discloses a thin rod packing for heat exchangers that does provide a degrading 
device that comprises a wire mesh disposed across the corresponding heat exchanging fluid path 
(see figure la). Therefore it would be obvious to modify Kawaguchi's invention by providing a 
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degrading device that comprises a wire mesh disposed across the corresponding heat exchanging 
fluid path in order to provide better heat transfer. 

Referring to claim 16, Kawaguchi discloses the applicant's invention as claimed with the 
exception of providing a degrading device that comprises a wire mesh that also functions as a 
filter. 

Brown discloses a thin rod packing for heat exchangers that does provide a degrading 
device that comprises a wire mesh that also functions as a filter (see figure la). Therefore it 
would be obvious to modify Kawaguchi 's invention by providing a degrading device that 
comprises a wire mesh that also functions as a filter in order to provide better heat transfer. 

Referring to claim 19, Kawaguchi discloses the applicant's invention as claimed with the 
exception of providing a smaller pressure drop than the one used for the initial degradation 
upstream of heat exchanger is used to create the smaller disturbance. 

Brown discloses a thin rod packing for heat exchangers that does provide a smaller 
pressure drop than the one used for the initial degradation upstream of heat exchanger is used to 
create the smaller disturbance. Therefore it would be obvious to modify Kawaguchi's invention 
by providing a smaller pressure drop than the one used for the initial degradation upstream of 
heat exchanger is used to create the smaller disturbance in order to transfer heat better. 

Referring to claims 21 and 22, Kawaguch discloses the applicant's invention as claimed 
with the exception of providing a drag reducing fluid properties of the drag reducing surfactant 
fluid by pipe stress to use shear stress generated by the heat exchanging fluid paths of the heat 
exchanger to degrade the fluid. 
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Brown discloses a thin rod packing for heat exchangers that does provide a drag reducing 
fluid properties of the drag reducing surfactant fluid by pipe stress to use shear stress generated 
by the heat exchanging fluid paths of the heat exchanger to degrade the fluid. Therefore it would 
be obvious to modify Kawaguchi's invention by providing a drag reducing fluid properties of the 
drag reducing surfactant fluid by pipe stress to use shear stress generated by the heat exchanging 
fluid paths of the heat exchanger to degrade the fluid in order to provide a better heat transfer. 

Referring to claim 8, the applicant claims that the mixture of surfactants comprises a 
cationic surfactant and a nonionic surfactant in which opposing effects of the cationic surfactant 
and nonionic surfactant substantially cancel each other to provide a substantially temperature 
independent surfactant additive. The type of surfactant used in the invention is simply a matter of 
design choice as stated by the applicant in the specifications (see page 6 lines 9-12). 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Any inquiry concerning this communication or earlier communication from the examiner 
should be directed to Nihir Patel whose telephone number is (703) 306-3463. The examiner can 
normally be reached on Monday-Friday from 7:30 am to 4:30 pm. If attempts to reach the 
examiner by telephone are unsuccessful the examiner supervisor Henry Benne$ can be reached 
at (703) 308-0101. 



^Benne 

January 28, 2003 




